The crystal structure of the title compound, C 6 H 11 NO 5 , establishes the relative configuration at the four stereogenic centres; the absolute configuration is determined by the use of d-glucuronolactone as the starting material for the synthesis. Molecules are linked by intermolecular O-HÁ Á ÁO and N-HÁ Á ÁO hydrogen bonds into a three-dimensional network, with each molecule acting as a donor and acceptor for five hydrogen bonds.
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Data collection: COLLECT (Nonius, 2001 ); cell refinement: DENZO/SCALEPACK (Otwinowski & Minor, 1997) ; data reduction: DENZO/SCALEPACK; program(s) used to solve structure: SIR92 (Altomare et al., 1994 ); program(s) used to refine structure: CRYSTALS (Betteridge et al., 2003) ; molecular graphics: CAMERON (Watkin et al., 1996) ; software used to prepare material for publication: CRYSTALS. This paper firmly establishes the structure of the trihydroxyproline 1 (Fig. 1) , the amino acid corresponding to DMDP 2.
There are over 100 iminosugars that have been isolated as natural products [such as DMDP 2 and DNJ 4] that are the equivalent of carbohydrates with the ring oxygen replaced by nitrogen (Asano et al., 2000; Watson et al., 2001) . In contrast, the pipecolic acid BR1 3 [related to DNJ 4 in the same way as 1 to 2] Booth et al., 2007; Bashyal, Chow, Fellows & Fleet, 1987 ) is among the rare examples of naturally occurring amino acid sugar analogues. BR1 3 was isolated from the seeds of Baphia racemosa (Manning et al., 1985) and is an inhibitor of glucuronidase and iduronidase (di Bello et al., 1984; Yoshimura et al., 2008) . Toumi et al., 2008; Bashyal et al., 1986; , a deoxy analogue of 1, is a constituent of the bulgecin glycopeptide antibiotics (Shinagawa et al., 1984; Shinagawa et al., 1985) . 7a-Epialexaflorine 6, isolated from the leaves of Alexa grandiflora (Pereira et al., 1991) , is the only example of an amino acid analogue of the alexines (Donohoe et al., 2008; Kato et al., 2003; Wormald et al., 1998) .
The title compound (Fig. 2) was seen to adopt an envelope conformation with C4 out of the plane. The absolute configuration was determined by the use of D-glucuronolactone as the starting material for the synthesis. The molecule exists as an extensively hydrogen bonded nextwork with each molecule acting as a donor and acceptor for 5 hydrogen bonds (Fig.   3, Fig. 4 ). Only classical hydrogen bonding has been considered.
Experimental
The title compound was recrystallized from a mixture of hot ethanol and water: m.p. 449 K -decomposed; [α] D 25 +14.7 (c, 1.13 in H 2 O).
Refinement
Initial refinement of the Flack x parameter gave a value of -0.5 (10), suggesting that the absolute configuration could not be determined (Flack, 1983; Flack & Bernardinelli, 2000) . Analysis of the Bijvoet differences using CRYSTALS gave the Hooft y parameter as -0.2 (7), and the probability the configuration is correct assuming the material is enantiopure was determioned to be 78.7% (Hooft et al., 2008; Thompson et al. 2008; Thompson & Watkin 2009 ). In the absence of significant anomalous scattering (FRIEDIF = 6.71; Flack & Shmueli, 2007) , Friedel pairs were merged for the final refinement.
The H atoms were all located in a difference map, but those attached to carbon atoms were repositioned geometrically.
The H atoms were initially refined with soft restraints on the bond lengths and angles to regularize their geometry (C-H in the range 0.93-0.98, N-H in the range 0.86-0.89 N-H to 0.86 O-H = 0.82 Å) and U iso (H) (in the range 1.2-1.5 times U eq of the parent atom), after which the positions were refined with riding constraints.
sup-2 Figures   Fig. 1 . Synthetic scheme. Fig. 2 . The title compound with displacement ellipsoids drawn at the 50% probability level. H atoms are shown as spheres of arbitary radius. 
